SEC. 1087 

SUBSTRATE PROCESSING APPARATUS AND METHOD OF PROCESSING 
SUBSTRATE WHILE CONTROLLING FOR CONTAMINATION IN SUBSTRATE 

TRANSFER MODULE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[005] The present invention relates to a substrate processing apparatus and to a 
method of transferring the substrate to a processing chamber of the apparatus. More 
particularly, the present invention relates to a substrate transfer module for 
transferring a substrate from a container to a substrate processing chamber. 

2. Description of the Related Art 

[0010] The manufacturing of semiconductor devices generally includes a 
photolithographic process in which a photoresist pattern is formed on a wafer, and a 
dry etching process in which the wafer is subsequently etched using the photoresist 
pattern as an etching mask. The dry etching process is performed in a processing 
chamber under a high vacuum state. However, a considerable amount of time is 
required for creating the high vacuum state in the processing chamber, i.e., for 
reducing the pressure from atmospheric pressure to a high vacuum pressure. 
Therefore, a low-vacuum loadlock chamber is used as a buffer in a dry etching 
apparatus so thiat wafers may stand ready while the high vacuum pressure is being 
created in the process chamber, whereby the wafers may be processed efficiently. 
[0015] FIG. 1 is a plan view of a conventional multi-chamber dry etching apparatus 
for wafers having a diameter of 200 mm. Referring to FIG. 1, the conventional dry 
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etching apparatus includes low-vacuum loadlock chambers 14a and 14b, a transfer 
chamber 15, and high-vacuum processing chambers 18a, 18b and 18c. 
[0020] A cassette 12 that accommodates about 25 wafers, that is, semiconductor 
substrates 20, is loaded into the loadlock chamber 14a. A low-vacuum state of about 
10" 3 Torr is maintained in the loadlock chamber 14a. Thereafter, the wafers 20 in the 
first loadlock chamber 14a are transferred one-by-one to respective processing 
chambers 18a, 18b and 18c using a robot 16 disposed in the transfer chamber 15. 
All of the processing chambers 18a, 18b and 18c are maintained at a high-vacuum 
state of about 10" 6 Torr. The wafers 20 are also transferred by the robot 16 to the 
second loadlock chamber 14b after the dry etching process is completed within the 
processing chambers 18a, 18b and 18c. The wafer cassette 12 in the second 
loadlock chamber 14b removed from the dry etching apparatus once all of the 
etched wafers 20 are received in the cassette 12. 

[0025] Meanwhile, larger wafers are now being used to improve the efficiency of the 
overall semiconductor device manufacturing process and to save manufacturing 
costs. In particular, semiconductor wafers having a diameter of 300 mm are now 
being used to manufacture semiconductor devices. Accordingly, the semiconductor 
manufacturing apparatus and processes have been developed in line with the 
increase in the size of the wafers being used. 

[0030] For instance, wafers having a diameter of 300 mm are stored and 
transported within a wafer container such as a front opening unified pod (FOUP). 
The FOUP is has a relatively large volume. Therefore, when the FOUP is introduced 
into the low-vacuum loadlock chamber, a large amount of time is required to reduce 



2 



SEC. 1087 

the pressure in the loadlock chamber from atmospheric pressure to a low vacuum 
pressure. Likewise, a large amount of time is required to subsequently increase the 
pressure in the loadlock chamber from the low vacuum pressure to atmospheric 
pressure. Therefore, the efficiency of the dry etching process using this type of 
apparatus is relatively low. 

[0035] More specifically, apparatus for processing 300 mm wafers include a 
separately formed substrate transferring module, such as an equipment front end 
module (EFEM). The FOUP is loaded on a load port of the substrate transferring - 
module and the wafers are transferred one-by-one to the loadlock chamber via the 
substrate transferring module. 

[0040] FIGS. 2 and 3 show a conventional multi-chamber dry etching apparatus for 
dry etching 300 mm wafers. Referring to FIG. 2, the conventional dry etching 
apparatus includes a substrate transferring module 50, low-vacuum loadlock 
chambers 60a and 60b and a substrate processing section 65. The substrate 
processing section 65 has a plurality of high-vacuum processing chambers 66a, 66b 
and 66c in which predetermined processes are carried out on the wafers 62, and a 
transfer chamber 63 through which the wafers 62 are transferred between the 
loadlock chambers 60a and 60b and the processing chambers 66a, 66b and 66c. 
[0045] As shown in FIG. 3, the substrate transferring module 50 includes load ports 
58a and 58b for supporting FOUPs, a filter unit 59 for filtering air from the outside, 
and a substrate transfer chamber 54 in which a substrate transferring robot 56 is 
installed. [0050] Referring to FIGS. 2 and 3, the FOUP 52 accommodates one lot of 
wafers, e.g., 25 wafers 62. The FOUP 52 is placed on the first load port 58a of the 
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substrate transferring module 50. Then, a front door (not shown) of the FOUP 52 
facing the substrate transfer chamber 54 is opened. 

[0055] The filter unit 59 of the substrate transferring module 50 is a fan filter unit 
(FFU) in which a fan and a filter are combined. The filter unit 59 allows the clean air 
80 from a clean room filter 75 to flow down into the substrate transferring chamber 
54. Accordingly, the substrate transferring chamber 54 has the same temperature 
and atmospheric pressure (temperature of about 23°C, humidity of about 45%) as 
the clean air 80 flowing from the filter unit 59. Since the FOUP 52 is connected to the 
substrate transfer chamber 54 while the front door of the FOUP 52 is opened, the 
clean air 80 flows from the substrate transfer chamber 54 into the FOUP 52. Hence, 
the interior of the FOUP is at the same temperature (room) and pressure 
(atmospheric) as the air in the substrate transfer chamber 54. 

[0060] A first wafer one of the wafers 62 is loaded into the first loadlock chamber 
60a in which a low-vacuum state of about 10" 3 Torr is maintained, using the 
substrate transferring robot 56 disposed within the substrate transfer chamber 54. 
Then, the wafer 62 in the first loadlock chamber 60a is transferred to a respective 
processing chambers 66a, 66b and 66c by the transferring robot 64 disposed within 
the transfer chamber 63. A high vacuum pressure of about 10" 6 Torr is maintained in 
all the processing chambers 66a, 66b and 66c. 

[0065] Once the first wafer 62 is dry etched, the wafer is transferred to the second 
loadlock chamber 60b using the transferring robot 64. After that, the first wafer 62 is 
transferred to a FOUP 52 disposed on the second load port 58b using the substrate 
transferring robot 56. The wafer remains there in the FOUP 52 for about 50 minutes 
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until the remaining wafers are processed. When all the wafers of the other wafers 
are processed and received in the FOUP 52, the front door of the FOUP 52 is closed 
and the FOUP 52 is removed from the dry etching apparatus. 
[0070] As described above, in the conventional dry etching apparatus for dry etching 
200 mm wafers, a wafer cassette accommodating 25 wafers is directly loaded into 
the low-vacuum loadlock chamber so that the cassette is isolated from the external 
clean air. On the contrary, in the conventional dry etching apparatus for etching 300 
mm wafers, the wafers are transferred to the first loadlock chamber 60a one-by-one 
from the FOUP 52 using the substrate transferring module 50. That is, the FOUP 
containing the wafers 62 remains on the second load port 58b of the substrate 
transferring module 50 while the front door of the FOUP 52 is opened and exposed 
to the clean air 80. Thus, the processing of the 300 mm wafers requires a great deal 
of time. 

[0075] The characteristics of the conventional dry etching apparatus for etching 200 
mm wafers and the conventional dry etching apparatus for etching 300 mm wafers 
are set out in the following Table 1 . 



Table 1 
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[0080] As shown in Table 1, in the conventional dry etching apparatus for etching 
300 mm wafers, the wafers are under room temperature and under an atmospheric 
pressure as they are transferred one-by-one between the loadlock chamber and a 
FOUP connected to the substrate transferring module (EFEM). Therefore, a great 
deal of time elapses while the etched wafers remain in the FOUP while the front 
door of the FOUP is open. 

[0085] During this time, these wafers standing by in the FOUP are exposed to the 
clean air via the substrate transferring module. Accordingly, the wafers in the FOUP 
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are exposed to various airborne molecular contamination (AMC) such as moisture 
(H2O) and ozone (O3) in the clean air. In this case, etching gas remaining on the 
surface of the wafer and the moisture in the air react, i.e., the etching gas condenses. 
The condensed etching gas forms minute particles that may bridge adjacent 
conductive patterns on the wafer. 

[0090] FIG. 4 is a graph illustrating the number of particles of condensed etching gas 
that form over time on a wafer after the wafer is dry etched. The delay time (hours 
and minutes) in the graph is the amount of time a wafer is exposed to the ambient, 
e.g., the clean air. In the graph of FIG. 4, the delay time is the time that elapses from 
the completion of the dry etching of the wafer to the time the FOUP storing the wafer 
is transferred to the inspection apparatus. FIG. 4 shows that the number of particles 
on the wafer increases dramatically after a delay time of about 100 minutes. 
Therefore, such long delay times allow for the contamination of the wafer to intensify. 
Moreover, the contamination is particularly deleterious when the pattern on the wafer 
is minute, i.e., has a small critical dimension. For instance, particles of ozone can 
facilitate the growth of a natural oxide layer and thereby increasing the resistance of 
the pattern, and moisture can cause a gate oxide layer to deteriorate. 
[0095] These 'condensation phenomena' are most severe for the first wafer which 
remains within the FOUP for the longest time while at room temperature and under 
atmospheric pressure. The condensation phenomena also occur in the conventional 
dry etching apparatus for etching 200 mm wafers. However, those problems can be 
solved by managing the delay time after the wafers are tracked out from the dry 
etching apparatus up until the time the wafers are subjected to a subsequent 
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cleaning process. In the conventional dry etching apparatus for etching 300 mm 
wafers, the first wafer experiences a delay time of about 50 minutes while the FOUP 
is connected to the substrate transfer module of the dry etching apparatus, i.e., a 
condensation phenomenon may occur before the wafer is tracked out. 
[0100] A processing apparatus for dry etching 300 mm wafers, in which the FOUP is 
directly loaded into a low-vacuum loadlock chamber, has been developed in an 
attempt to reduce the contamination of the FOUP and the wafers therein. However, 
the loadlock chamber of this apparatus must have a large volume to accommodate 
the relatively large FOUP. Hence, a great deal of time is required for forming a 
vacuum in the loadlock chamber of this apparatus. Accordingly, the efficiency of the 
apparatus is rather low. Therefore, the above-described apparatus in which the 
wafers within the FOUP are transferred to the loadlock chamber one-by-one via a 
substrate transferring module is generally used to process 300 mm wafers. 

SUMMARY OF THE INVENTION 
[0105] An object of the present invention is to solve the aforementioned problems of 
the prior art. 

[0110] More specifically, an object of the present invention is to provide a substrate 
processing apparatus and method by which the level of contaminants within a 
substrate transferring module can be controlled. 

[0115] Another object of the present invention is to prevent substrates from being 
contaminated while they are standing by in a container, such as a FOUP, as other 
substrates are being processed and subsequently loaded into the FOUP 
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[0120] Yet another object of the present invention is to prevent substrates from 
being contaminated while they are being transferred in a closed container, such as a 
FOUP, after being dry etched or the like in a substrate processing apparatus. 
[0125] In accordance with one aspect of the present invention, a substrate 
processing apparatus includes a container configured to support a plurality of 
substrates, a substrate processing part including at least one processing chamber in 
which a predetermined process is performed on the substrate, a substrate 
transferring module including a substrate transfer chamber through which substrates 
are transferred to the at least one processing chamber from the container, and a 
contamination controlling section for controlling the level of contaminants in the 
chamber of the substrate transfer chamber. 

[0130] The substrate transfer module also includes a load port disposed outside the 
substrate transfer chamber and configured to support the container as exposed to 
the ambient outside the processing apparatus, and substrate transferring means for 
transferring the substrates from the container. The contamination controlling system 
includes a gas inlet port connected to the substrate transfer chamber and through 
which purging gas is supplied into the substrate transfer chamber, and a gas 
circulating tube extending outside the substrate transfer chamber and connected to 
respective portions of said substrate transfer chamber spaced from one another 
along a length of the chamber. Accordingly, the purging gas in the substrate transfer 
chamber can be circulated through the substrate transfer chamber using the gas 
circulating tube. 

[0135] In accordance with another aspect of the present invention, a method of 
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processing a substrate begins by providing purging gas into a substrate transfer 
chamber and circulating the purge gas through the chamber. Then, a container 
accommodating a plurality of substrates is loaded on a load port outside the 
substrate transfer chamber. The substrates in the container are transferred into the 
substrate transfer chamber using a robot disposed in the substrate transfer chamber. 
From there, the substrates are transferred to at least one processing chamber in 
which a predetermined process is performed on the substrates. The processed 
substrates are then transferred into a container. The purging gas is supplied into the 
substrate transfer chamber and is re-circulated through the chamber from the time 
the substrates are transferred into the chamber to the time the processed substrates 
are loaded in the container. 

[0140] According to the present invention, a purging gas, such as nitrogen gas, is 
supplied to the substrate transfer chamber of the substrate transferring module for 
transferring substrates from a container to one or more substrate processing 
chambers. The purging gas is also re-circulated through the substrate transfer 
chamber to remove moisture and various airborne molecular contaminating 
materials (AMC) including ozone from the substrate transfer chamber. Therefore, the 
condensate can be prevented from forming on the processed wafers while they are 
standing by in a container as more processed wafers are being processed and 
loaded into the container. 

[0145] Also, a container supported by the load port of the substrate transferring 
module can be filled with purging gas from the substrate transferring chamber during 
the loading of substrates into or the unloading of the substrates from the container. 
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In either case, contaminating materials are thus prevented from flowing into the 
container. In particular, moisture and contaminating materials in the ambient can be 
prevented from flowing into the container during transferring of the container to 
another apparatus for performing the next process on the wafers. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0150] The above objects and advantages of the present invention will become 
readily apparent by reference to the following detailed description made in 
conjunction with the accompanying drawings wherein: 

FIG. 1 is a plan view of a conventional dry etching apparatus for etching 
wafers having a diameter of 200 mm; 

FIG. 2 is a plan view of a conventional dry etching apparatus for etching 
wafers having a diameter of 300 mm; 

FIG. 3 is a side view of a substrate transfer module of the apparatus 
illustrated in FIG. 2; 

FIG. 4 is a graph illustrating the number of particles that form due to 
condensation over time on a substrate after the substrate has been dry etched and 
while the substrate is exposed; 

FIG. 5 is a plan view of one embodiment of a substrate processing apparatus 
according to the present invention; 

FIG. 6 is a side view of a substrate transfer module of the substrate 
processing apparatus illustrated in FIG. 5; 

FIG.7 is a graph illustrating the change of humidity within a substrate transfer 
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chamber and a FOUP over time as the substrate transfer chamber is purged 
according to the present invention; and 

FIG. 8 is a side view of another embodiment of a substrate transfer module of 
a substrate processing apparatus according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS[0155] 
Hereinafter, the preferred embodiments of the present invention will be described in 
detail with reference to the attached drawings. The same reference numeral 
designate like parts throughout the drawings. 

[0160] Referring first to FIG. 5, a dry etching apparatus for etching 300 mm wafers 
includes a substrate transferring module 108, low-vacuum loadlock chambers 122a 
and 122b and a substrate processing section 102. 

[0165] The substrate processing section 102 includes a plurality of high-vacuum 
processing chambers 128a, 128b and 128c, a transferring chamber 124, and a 
transferring robot 126 disposed in the transferring chamber 124. Wafers 104 having 
a diameter of 300 mm, for example, are transferred between the loadlock chambers 
122a and 122b and the processing chambers 128a, 128b and 128c by the 
transferring robot 126. Predetermined processes, such as dry etching processes, 
are carried out on the wafers 104 in the processing chambers 128a, 128b and 128c. 
[0170] Referring now to both FIGS. 5 and 6, the substrate transferring module 108 
includes a substrate transfer chamber 110, a substrate transferring apparatus 114 
installed in the substrate transfer chamber 110, at least one load port 112a and 112b 
provided at the exterior of the substrate transferring chamber 110 for supporting a 
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container 106 of wafers 104, and a filter unit 120 for introducing external air into the 
substrate transferring chamber 110. 

[0175] Preferably, the container 106 is a FOUP and the substrate transferring 
apparatus 114 is a robot including a robot arm 116 for supporting the wafers 104 and 
an arm driving portion 118 for driving the robot arm 116 to transfer the wafers 104. 
The filter unit 120 is a fan filter unit (FFU) in which a fan and a filter are integrated 
with each other. 

[0180] The substrate processing apparatus also includes a contamination controlling 
system 130 connected to an outer portion of the substrate transferring module 108. 
The contamination controlling system 130 includes a gas supply inlet 132 for 
providing the substrate transfer chamber 110 with purging gas 146a to purge the 
inside of the substrate transferring chamber 110, and a gas circulating tube 138 for 
circulating the purging gas through the substrate transfer chamber 110. The purging 
gas can be an inert gas or dry air (air from which humidity has been removed). 
Preferably, the purge gas is nitrogen (N 2 ). The contamination controlling system 1 30 
also includes a gas line 134 connected to the gas supply inlet 132, and a mass flow 
controller (MFC) 136 for controlling the flow rate of the purge gas through the gas 
line 134 and to the gas supply inlet 132. 

[0185] The gas circulating tube 138 is extends at one side of the substrate transfer 
chamber 110 between a lower portion and an uppermost portion of the substrate 
transfer chamber 110 such that the purging gas recycled back into the substrate 
transfer chamber 110 through the gas circulating tube 138 forms a laminar flow 
within the substrate transfer chamber 110. Also, the gas circulating tube 138 is 
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connected to the fan filter unit 120 so that the purging gas is filtered before it is 
circulated back into the substrate transfer chamber 110. 

[0190] Now, when the ambient within the substrate transfer chamber 110 are purged 
by the purging gas, the process would consume a large amount of purging gas and 
pose problems relating to the exhausting of the purging gas. Therefore, it is 
preferred that only a portion of the total volume of the ambient in the substrate 
transfer chamber 110 be purged utilizing the purging gas, and that the purging gas 
recycled back into the substrate transfer chamber 110 be exhausted through a 
natural leakage of the purging. In FIG. 6, reference numeral 146a designates the 
purging gas supplied to the substrate transferring chamber 110 through the gas 
supply inlet 132, reference numeral 146b designates the purging gas provided back 
into the substrate transfer chamber 110 through the gas circulating tube 138, and 
reference numeral 146c designates the purging gas that leaks out naturally from the 
substrate transferring chamber 110 due to its own pressure. 

[0195] The operation of the above-described substrate processing apparatus will 
now be described in more detail. 

[0200] First, clean air is introduced into the substrate transfer chamber 110 through 
the fan filter unit 120 before a predetermined process, such as a dry etching process, 
is carried out Therefore, the interior of the substrate transferring chamber 110 is 
maintained at the same temperature and humidity as the clean air outside the 
chamber 110, for example, at a temperature of about 23°C and at a humidity of 
about 45%. 

[0205] Next, the purging gas 146a, preferably nitrogen (N 2 ), is supplied into the 
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substrate transfer chamber 110 through the gas supply inlet 132 to purge the 
substrate transfer chamber 110 of moisture or other potential contaminants. The 
purging gas within the substrate transferring chamber 110 is induced into the gas 
recycling tube 138 and from there is circulated back into the substrate transferring 
chamber 110 by the fan filter unit 120. The purging process carried out by the 
contamination controlling system 130 is continuously carried out until the 
predetermined processes, such as the dry etching of all of the wafers 104 are 
carried out and the final wafer is transferred into the FOUP 1 06. 
[0210] During the purging process, a FOUP 106 containing one lot of wafers, that is, 
twenty-five wafers 104, is loaded on the first load port 112a of the substrate 
transferring module 108. Subsequently, the. front door 150a of the FOUP 106 facing 
the substrate transfer chamber 110 of the substrate transferring module 108 is 
opened. Afirst one of the wafers 104 in the FOUP 106 is transferred to the substrate 
transfer chamber 110 by the substrate transferring apparatus 114 disposed within 
the substrate transfer chamber 110. Then, a gate valve 152a between the substrate 
transfer chamber 110 and the first loadlock chamber 122a is opened. The first wafer 
is loaded into the first loadlock chamber 122a, in which a low-vacuum state of about 
10' 3 Torr is maintained, by the substrate transferring apparatus. 
[0215] The gate valve 152a between the substrate transfer chamber 110 and the 
first loadlock chamber 122a is then closed and a gate valve 154a between the 
transfer chamber 124 of the substrate processing section 102 and the first loadlock 
chamber 122a is opened. Then, the first wafer is transferred into the transfer 
chamber 124 by the transferring robot 126 disposed within the transfer chamber 124. 
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Next, a gate valve 156a, 156b or 156c between the transfer chamber 124 and a 
respective processing chamber 128a, 128b and 128c is opened. Then, the first 
wafer is transferred to the processing respective chamber 128a, 128b and 128c by 
the transferring robot 126. At this time, the processing chambers 128a, 128b and 
128c are maintained at a high-vacuum state of about 1CT 6 Torr. 
[0220] The gate valve 156a, 156b or 156c is then closed, and the first wafer is 
subjected to a predetermined process, such as a dry etching process, within the 
processing chamber 128a, 128b or 128c. 

[0225] The gate valve 156a, 156b or 156c between the transfer chamber 124 and 
the respective processing chamber 128a, 128b or 128c is opened after the first 
wafer is processed therein. The first wafer is then transferred into the transfer 
chamber 124 using the transferring robot 126. 

[0230] The gate valve 156a, 156b or 156c between the transfer chamber 124 and 
the processing chambers 128a, 128b or 128c is closed. Then a gate valve 154b 
between the transfer chamber 124 and the second loadlock chamber 122b is 
opened. Then, the first wafer is transferred to the second loadlock chamber using 
the transferring robot 126. 

[0235] Next, the gate valve 154b between the transfer chamber 124 and the second 
loadlock chamber 122a is closed, and the gate valve 152b between the substrate 
transfer chamber 110 and the second loadlock chamber 122b is opened. Then, the 
first wafer is transferred into the substrate transfer chamber 110 by the substrate 
transferring apparatus 114. Subsequently, the substrate transferring apparatus 114 is 
transfers the first wafer from the substrate transfer chamber 110 into the FOUP 106 
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on the second load port 112b. The first wafer stands ready in the FOUP 106 for 
about 50 minutes until the remaining wafers are processed and transferred into the 
FOUP 106. However, the interior of the substrate transfer chamber 110 connected to 
the FOUP 106 is continuously purged by nitrogen gas during this time so that 
moisture and contaminants are removed from the substrate transfer chamber 110. 
Therefore, the purging process prevents the first wafer from absorbing humidity and 
other potential contaminants. The front door of the FOUP is closed and the no more 
purging gas is supplied into the substrate transferring chamber 110 once all the 
processed wafers are received in the FOUP 106. Then, the FOUP 106 is removed 
from the dry etching apparatus. 

[0240] According to the present invention, as described above, the front doors 150a 
and 150b of the FOUPs 106 are opened while the FOUPs 106 are supported by the 
load ports 112a and 112b during the processing of the wafers 104. Therefore, the 
purging gas, such as nitrogen (N 2 ), supplied into the substrate transfer chamber 110 
fills the FOUPs 106. Accordingly, the purging filling the FOUP 106 prevents an inflow 
of humidity and airborne molecular contaminating material (AMC) when the FOUP 
106 is subsequently transferred to another apparatus. In the case of the FOUP 
containing the processed wafers, the wafers are prevented from absorbing humidity 
and airborne molecular contaminating material (AMC) prior to the next process. 
[0245] FIG.7 is a graph illustrating a change in the humidity within the substrate 
transferring chamber and a FOUP as the substrate transfer chamber is purged by 
nitrogen gas. Region ® in the graph corresponds to the interval over which the 
purging gas is initially introduced into the substrate transferring chamber. Region (2) 
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corresponds to the interval during which FOUP is provided on a load port outside the 
substrate transfer chamber. Region ® corresponds to the interval during which the 
FOUP is removed from the load port. Plot A indicates the relative humidity in the 
substrate transfer chamber and plot B indicates the relative humidity in the FOUR 
[0250] Referring to FIG. 7, the humidity in the substrate transfer chamber is reduced 
from about 25% to about 4% during the time the nitrogen (N 2 ) gas is supplied into 
the substrate transfer chamber. Also, the nitrogen gas fills the FOUP while the 
wafers are being processed during this time because the front door of the FOUP 
remains open. Accordingly, the humidity in the FOUP is decreased from about 30% 
to about 6%. 

[0255] After the front door of the FOUP was closed and the FOUP was unloaded 
from the load port, the FOUP was placed in a clean room. Here, it took about one 
hour and ten minutes for the humidity within the FOUP to increase to about 50% of 
that of the humidity of the air in the clean room outside the FOUP. Accordingly, an 
inflow of humidity and airborne molecular contaminating material (AMC) into the 
FOUP can be prevented during the time the FOUP remains in a clean room between 
processes, i.e., between the time the door of the FOUP is closed and the FOUP is 
transferred to another apparatus. 

[0260] FIG. 8 is a side view of a second embodiment of a substrate transferring 
module 108' of a substrate processing apparatus according to the present invention. 
The second embodiment of the substrate transferring module 108' is the same as 
that 108 of the first embodiment except for the contamination controlling system. 
Accordingly, only the contamination controlling system will be described for the sake 
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of brevity. 

[0265] As in the first embodiment, the contamination controlling system 1 30 includes 
a gas supply inlet 132 for providing purging gas 146a (an inert gas such as nitrogen 
(N 2 ) or a dried gas) into the substrate transfer chamber 110, a gas supply line 134, 
an MFC 136 associated with the gas supply line 134, and a gas circulating tube 138 
for circulating the purging gas through the substrate transfer chamber 110. 
[0270] However, the contamination controlling system 130 of this embodiment also 
includes a sensor 140 for detecting the temperature or humidity inside the substrate 
transfer chamber 110, a controller 144 (CNR) for controlling the MFC 136 to regulate 
the amount of purging gas 146a supplied into the substrate transfer chamber 110, 
and a data receiving portion 142 (DRP) for recording the temperature and humidity 
detected by the sensor 140 and transmitting this data to the controller 144 (CNR). 
[0275] Once again, the moisture or other contaminating material in the substrate 
transferring chamber 110 is purged by supplying the purging gas 146a into the 
substrate transfer chamber 110 through the gas supply inlet 132 of the 
contamination controlling system 130. During this time, the purging gas in the 
substrate transferring chamber 110 is induced into the gas circulating tube 138 and 
is thus supplied back into the substrate transfer chamber 110. 
[0280] In addition, the temperature and humidity in the substrate transfer chamber 
110 is measured in real time by the sensor 140 while the purging gas 146a is 
supplied into the substrate transfer chamber 110. The measurements are 
transmitted to the controller 144 by the data receiving portion 142. The controller 144 
then controls the operation of the MFC 136 based on the data received from the 
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data receiving portion 142. 

[0285] For example, an operator may set an allowable value of less than 1% for the 
humidity (a moisture concentration in a range of about 1000 to about 500 ppm). In 
this case, if the measured moisture concentration in the substrate transferring 
chamber 110 exceeds the allowable value, the controller 144 controls the MFC 136 
so as to increase the amount of purging gas supplied into the substrate transferring 
chamber 110. On the contrary, the controller 144 controls the MFC 136 to decrease 
the amount of the purging gas being supplied into the substrate transferring 
chamber 110 when the measured moisture concentration is lower than the allowable 
value set by the operator. 

[0290] As described above, according to the present invention, purging gas is 
supplied into and circulated throughout the substrate transfer chamber of a substrate 
transferring module for transferring substrates from a container to a substrate 
processing section in which the substrates are processed. Accordingly, the humidity 
and the amount of airborne molecular contaminating material (AMC) including ozone 
are controlled in the substrate transferring chamber. Therefore, the formation of 
particles by condensation on the wafers can be prevented while the wafers standby 
in the container after being processed. 

[0295] In addition, the container supported on the load port of the substrate 
transferring module is filled with the purging gas. Accordingly, an inflow of moisture 
and external contaminating material into the container is prevented while the 
container is being transferred with the processed wafers to another apparatus. 
Therefore, the wafers are also prevented from being contaminated between 
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processes. 

[0300] Furthermore, the humidity in the substrate transfer chamber can be 
automatically controlled to a desired concentration by monitoring the temperature 
and humidity in the substrate transfer chamber in real time and by controlling the 
amount of purging gas supplied into the substrate transfer chamber. Accordingly, this 
further enhances the ability to prevent the wafers from being contaminated inside the 
container used to transfer the wafers. 

[0305] Finally, although the preferred embodiments of the present invention have 
been described, it is understood that the present invention should not be limited to 
these preferred embodiments but various changes and modifications can be made 
by one skilled in the art within the true spirit and scope of the present invention as 
hereinafter claimed. 
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